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^ Bfl^d^ ^ y o^°fl ^rtb ?ASLS., cf^ 7 fl^ 

5. 2 

yfl^i#, -M-^, 
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*V.£*fl ix}^ yfl^d# ^ {METHOD OF FORMING METAL LINE LAYER IN 
SEMICONDUCTOR DEVICE} 
[IE ^21 

£ la m^l £ Ictt ^Hfl 7l#ofl a Jr£^l ^ ^HJ-g: ^^^71 

110, 210 : wfl^l# 120, 220 : #^ 

212 : ^<3^ 230 : A1 2 0 3 ^ 
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°]*h S. la ifl*l £ lc» «K£*fl 4i*V^ ^4=- *fl^ ^ aj-^ o. ^ 

^ wfl^(110)£r v\% f£f 7>^ ^ £ laofl^i^ ^ wfl^#(110)^l 37fl# 

(110a ,110b, 110c Jl 4^5., *^(120)* 5Li*M 

£ lb* %^\^ , #^(i20)# 4^as «h 4# ^ afl^i^dio)^ 

#^p> <>l-gr«-(A,B,C)£r 4^ ^.ol^^ ^l^tlcf. ^, ^ol^ ^-f(A), 

(C) ^"Ojcf. 31^1^^- S^p]. oj^j- Oj-g-^ sflE^Kr ™^ ]7} ^7.) 

^#*V WfS} Tg^ ^. ^^EiS)^ ^Kg- ^o)^ o]^6\] <q«fl 3tflE^^- 

^ «fl^#(110)^ ^*jo] o^-g- «>7ll^nf. o] a] oi^ ; ^4=. wfl*i#(110) 

^ lc^ ^ wfl^#(110)^l ^ 7fl^^<?1 S.^£olcf. =-4=- wfl^^(no) 

# 2^>#(110a)7l-*l ^^r<>} fes}^, o^eMo] A]*>7ti 5)<^ ^ 
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###(110b)°l Alf^S. ^ ^-f ^ o]s>). ^a o vo) 33. ^ ojcf. a 

th ^ Hfl^^(llO)^ ^°}X)JL ^4? tiflA]^ ^ o]E^> ^#0. ^ 

D*$H iL^l = 7> ^ sat)-. 

nJ-HH. ^ afl^i^ ^ ^cHH, ^-^>7l tfl^M *H^] Jl^sU 



^ #31; ^m^l S^Clr) # 17^9] 5L^°) ^*\o\] ^ta AVs}-^ ^<5Kr #31; 

^ «fl^^§- ¥^Rr # *1^€ ^m^Hr #311- i^*Hr #£*fl ^ 
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<15> "CH^7ti<Sl 5i*I#"£r 27fl E ^^ #ol i^-s)^ ol^f $] u] 

cf. 27fl j£xl^l- ^ i 7 flo} 51^^ nj^ 5L#%- ^ 

o]5L I7fl^ a>^^ l^fcf. nelJL, u-^ «fl^#^- ^^W. 

<16> *V^, SL^i#-i- ^ I7fl^ AlilS ol-Lo^^ ^ oi o.^ , y}£^<5}7^ ( =-4=- afl^ 

Ti/TiN#, Al# ^ Ti/TiN#^ 

<i?> £ *v, Ti/TiN^^r C1 2 /BC1 3 /N 2 7fi S 1-e^n)-!- ol-g-^H ^ 

<is> HL*V, aVi^l ^s}-^ ^ 

< 20 > CHF 3 /CF 4 /Ar^ ^ J£^r CxFy(x,y^r ^^^)/0 2 /Ar^-^ 7}+S. o)^-o]^\ ^ 

s[ f^4t °l-§-SH ^^^5. ^ oitk 



°j^HH 7flAls]^ ^Al^ofl ^5)^ ^o] cj-qej. tf = tj-o^ ^Bfls. 
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5. 2a» %2i^ , ^Si&WS.*]) #6Q ^ «fl^#(210)* *8^tr4. "*}5LM] 

«ti^(210)£- ^7flS] £^#o.S o]^o] ^ - o^ji, ^ ^AHjoflAi^ ^ Xj 2 
^ 3 ^^°-3. ol^^lrf. ti }^^ 7l l^ ) 2 51*l^(210b)£r o}^^ ^ oiji, 

1 £^#(210a) ^ ^-7) 3 £3l#(210c)£r Ti/TiN^ ojf^_o^ o] =o^^ ^ oitj-. 
tMM 1 *! ^ *H*i^(210)£: *fl 1 Ti/TiN^(210a), Al^(210b) ^ *1] 2 Ti/TiN 

#(210c)^§r *fl 1 Ti/TiN^(210a)^ Ti#£- #WJL, TiN# 

^ SH>Hj-*lnH SVcf. Al#(210b)-ar ^"71 u%&o\) ^ 7^7] *\ A}Jr ^srRr 

^■S: t^H, 2 Ti/TiN^mOa)^ Ti^ ^^-t- Q^}5L, TiNf^ #%^^$] 
^-i- ^*r«H %2\ ^}» #<^^r ^«-g- *}-Jf AVS}-^ IMDClnter Metal 

Dielectric) £E^r PMD(poly Metal Dielectric) ^ ^-^l ;*HlrS]*] tf<#tr ^7> 7}^f>} 

##tr #31 #<*fl p}i3°J ^^eV(212)ol ^^cf. zl ^, 

^-(212) ^<H] #^(220)-gr JEi*}^ sflEi^tl-rf. ^«g^-(212)^r , ^ cf 

°cftr yV^-^lnV, w>^-3i^l^- ^2l-D]-olcf. ^^dV(212)^ 100 ^fl^] 2000A ^1^- 

^ ^A v 7Hr*W. 
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£ 2b# #2:*>^ ( Jf$H sflEl^sJ #^(220)* 4^3S *H 

(212), all 2 Ti/TiN#(210c) ^ Al#(210b)* ^W. °1 #€(220)* 

^^^(212)^- CHF 3 /CF 4 /Ar^ Si^SLS. o]^o]X\ §^n>s- ol-g.^ ^aiai 

^ ^1^^. 4^- «o V ^3L^r CxFy(x,y^ *}<£^)/0 2 /Ar-^ 7 >^» o]-g-^- - cicf. 

Stt, ^ 2 Ti/TiN#(210c) £ Al#(210b)£r C1 2 /BC1 3 /N 2 l-a^V* ^l-g-*> 

Al^(210b)* ^ ^m*Rr 43*IM, ^^-§- #H}^^> °l^-l-(A,B,C)^ *|*M3* JSLoj 
fe (A), #^^1 ^*fl ^-f(B), h>^-«-^s. JfEi ol^ol ^s] 

^-f(C) ¥ °^o^S flfe- ^ i^E^-cr 

* ^.o]^ l-ef^p> oj^oll <^ ^ «fl*I#(210)^ ^^o) o]^ ygo}*\ £ 2b^ ^ 3 

SHr*}. $lfe ^ 1 Ti/TiN^(210a)£ Al^Hr ^ y}*)^ #€°lH.S *11 

1 Ti/TiN^(210a)°] ^#£lfe #^p> ^*\b\ 7 } ^ S ^o] ^sqfe ^^o] 

SL 2c# #3&^ f #€(220)* *)17^}-ZL \+ ^, ^(03)4 #&X\ ^ Al#(210b) 

o] ^^ofl Al 2 0 3 ^-(230)* ^^-Al^luf. ^ «fl^d#* Cfl7l^l #7]?]; ^o. A1 o] j=l 

^°1 lH8=)*r -g-^l^ol - oi^dl, Al 2 0 3 ^-(230)* A>^ofl 

£ 2d» &2i-5}^, Al^(210b) *}-!fo]l ^ l Ti/TiN#(210a)* SHfMtl >£3HH Cl 2 
/BC1 3 /N 2 ^ 7}iS. ojifLo^ #^p>5. ^ 1 Ti/TiN#(210a)* o] 

^^S. #B^> fife- £ i5]Ei ^^Vol ^u^^, A1 ^tflofl A1 
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20 3 b]-(230)AS 9in ^efl 7}^2] ^-^l^o]^oi ^ol^. f&^o] ^c^^Tll ^3, 1 

Ti/TiN#(210a) ^^HH, Ti/TiN#(210a)^ *}IL ^^17} -<K^}<*| (tfl ^ 1:30) ^1 



t!r€, ^2fl 7l#5] ^ "I" jjflB^i)^ o£ 0 > ^.o]^. %#o) ^Agig 7}^o] 
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1] 

#71 ^ 2flEl^*m #7fl; 

#31; 

^ 1 71)^1 Sl^f^l ^ofl ^ ^5)-^ #7fl; ^ 

#7] ^ tifl^f^ ^-#*Rr ^ ^AlZl-^ #Z^>^ cf^l- 5L^>^ 

2) 

*fl 1 %H1 5a<^, 

#7l 51^1^1: ^ 3<^5L I7fl^ A IAS °l-¥-^*l ^-g- f^)o £ ^ a]- £ ^ ^ 
3] 

2 * 0 H1 5U<>H, 

#71 tifl^i^ 1 Ti/TiNf% Al# ^ 2 Ti/TiN# ^fiS °l^f-o^ 

^Jl, #3}-^ Al 2 0 3 1 4ol Z ; ( a>71 n^zj-^ SL^^r ^H^# 1 Ti/TiN## 3# ^- 
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^ <a^>: 2003/10/14 



4] 

XI 3 *M 9X°1*\, 

Ti/TiN#£r C1 2 /BC1 3 /N 2 7>>iS. tf^S^ #^^>» ol-g-^c^ ^Z^fe 

5] 

XI 1 *cH 5a<X^i, 
XI 5 %H1 5U*H, 

^^-^lJl. ^-4? «fl^d^ XI 1 Ti/TiN^, Al# ^ XI 2 Ti/TW 

7] 

XI 5 %H1 5&°H, 
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^7} CHF 3 /CF 4 /Ar^ 2^- SL±= CxFyCx.y^ ^}^)/0 2 /kr^-^ 7}±.S. o)^o]^\ 

#e)-2.*>* ol-g-^c^ ^z^Rr 3-1- ^ tiVE*fl 



[3^* 8] 
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